We have studied the carrier profile and calculated a unique effective mass for a twodimensional hole gas confined in a SiO2/Si/Sil_xGex/Si structure when an external voltage is applied. For this purpose, we have solved the system of differential equations provided by the 6 x 6 Luttinger Hamiltonian [1] simultaneously with the Poisson equation, applying an iterative process until convergence was achieved. This enabled us to incorporate the warping and the strong coupling among the subbands that constitute the band structure [2] .
INTRODUCTION
In recent years there has been great interest in studying devices of the type Metal-SiO2-SiSiGe-Si [3] . The main advantages referred to in the literature are the possibility of confining the carriers far from the SiO2-Si interface and the improvement in the carrier transport because of the greater mobility of Germanium [4] . These results have led to new devices, using Complementary MOS technology, being proposed [5] .
In this paper we have carried out a study of the hole confinement features of this kind of structure when an external voltage is applied. In order to do so, we solved the 66 where the spin factor has been taken into account.
By means of this magnitude we are able to evaluate the influence of the different technological parameters in the behaviour of the device in such a way that the smaller the average effective mass, the more curvature is needed in the simple model band structure, with all the consequences implied by this relation.
RESULTS
When an external field is applied to the structure, two channels (in the Si layer and in the SiGe layer) are created, as can be seen in Figure 1 From Eq. (3) we estimated m* for different structures of the type SiO2-Si-Sil_ xGex-Si as a function of the hole density (Fig. 3) . The drastic reduction achieved in the effective mass is evidence of the advantages of incorporating SiGe into the device. The plots also show that m* is nearly independent of the SiGe layer thickness; nevertheless, the Si thickness is important: the thinner it is, the lower is the effective mass. Furthermore, m* is dependent on the hole density, mainly for higher molar fractions. In fact, in the figure it can be observed that for x=0.4, this parameter changes from about 0.3 times the electron mass to 0.65 times. This confirms that only with a complete resolution of the Luttinger Hamiltonian can precise results be achieved.
CONCLUSIONS
A study of a Si/Sil_xGex/Si/SiO2 structure has been carried out within the framework of the k p model, including the six bands of the valence band and incorporating strain and warping effects. Our results reveal that the advantages of using this kind of device are derived from the possibility of modifying the band structure due to the strain introduced rather than the fact of being able to confine carriers in the Sil_xGex channel.
For this reason, precise calculation of the band structure is needed and although simpler simulations can qualitatively model some features of the device, a complete study, as described here, must be carried our in order to calculate hole transport.
